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(57) Abstract: A device for predicting the risk cost of breakdown, lowered performance, and function stop of plant apparatus con- 
stituting a plant, selecting an optimum operation method by comparing the risk cost with the gain obtained by the operation, and 
issuing an instruction to employ the method. The device comprises an event simulation means (6) for calculating the unreliability 
corresponding to an operation parameter referring to information stored in a failure statistics database (5), operation request infor- 
mation, and operation history information according to the event tree of the plant apparatus, a risk cost calculating means (7) for 
calculating the risk cost by adding the products of the unreliability and the recovery cost according to the event tree, and an operation 
method judging means (8) forjudging appropriateness of the operation condition by comparing the risk cost with the gain expected 
when continuing the operation. 



WO 2004/021097 Al lilllllllllllllilliliDIIIM 



SB tt» 3TB 1 -2-4 O 1 Tokyo (JP). §S & 
ff (IWAHASHI.Takayuki) [JP/JP]; x 22 1 -0075 ft^JII 
*Sl^m#^JIIEettlJlBr6-1 8 Kanagawa (JP). 
ttfS (AKIKUNI,Yasunari) [JP/JP]; x 232-0066 

#^JII»«i^i1i HfBA'VJII 3-1 1 2-1-3 2 O 
Kanagawa (JP). ^« jEJt (ARIMURA,Masao) [JP/JP]; 
X 221-0801 #^JII* «t3sffi #^JIIE#*#3T 
i 5-7-1 O 6 Kanagawa (JP). SAQJ (TAK- 

AGI,Kentaro) [JP/JP] , X 223-0052 J 1 1 A gtjRifi 
StfteWftK 5-4-5-6 1 1 Kanagawa (JP). ^» 
III— (ASATSU^eUchl) [JP/JP]; x 249-0006 tt^JHSl 
ii^f-Tfi jg^- 7TI5-1 1 Kanagawa (JP). H03 j£ 
(HARADA^Shlgeru) [JP/JP]; x 191-0011 H if 

rti HB*Bl 5 T 1 1 8-1 3 Tokyo (JP). 



(74) ftiA: R<fc . *HYOSHITAKE,Kenji et al.); X 
100-0005 KKS^ft BE A<Drt = TB 2f 3§S 
±e;i<3 2 3# te«4#flr^«*SBf Tokyo (JP). 

(81) ti£g(grtj: AU.US. 

(84) it^g 3 — □ (AT, BE, BG, CH, CY, 

CZ, DE, DK, EE, ES, FT, FR, GB, GR, HU, IE, IT, LU, MC, 
NL, PT, RO, SE, SI, SK, TR). 

2*^a-KXtfft!i<D&&g§lcoix-CI*, £»!$Mt£*iS 



(57) 

* =* * vz^m^. m m x % mn t tti& v t£ & b mm km m * & z 

gfe 8 i ;t 5 „ 



WO 2004/021097 

1 

w ■ m m 
& m $ m 

W 3: t£ ft* 

0*I|HiraiT, rE^Rflffj 2000 ¥ 12 76-79 H) tf 5 > ^7 

% W <D ffl ^ 

MM l IB*© ^5 >- MMo»8$93tt^ ^ ^ HWoWWI 



• CT/JP2003/011102 



WO 2004/021097 , ^PPCT/JP2003/011102 

2 

x ma«R*f«r»«K: i y u&is tut urnm***? * ©waai* 

bfc^ff US S: SUM'S >f ^h^a^a ^3Mft ^ . «trlS^ ^ y 

y bfcfl* o -CBfrta^ftM* £ a&ia«i0 = * b t ur y * * =* * b 
9k XT*, m-^b^ *<b* *m#ft:* $e»^ tttMS^ BUB 

ffiT^M-r 5 ^KM-t, ♦tsro^tigit £ &mfe&mzttjfo brc 



WO 2004/021097 




CT/JP2003/011102 



* 

tm h tifrm-e? &&&&& & u x * isife u © m isi&i*^ Wrf — 9 

^<—* <D <t» It 5 ^fl £^ H-r 5 i: i: t> fcM6*> 5a w^/ 3 ylrfTo-c, 
W*3g7|B«©^7^h«*^3»ffl3t«»S^ Wfi^ft*. striae v 



WO 2004/021097 




CT/JP2003/011102 



4 




WO 2004/021097 CT/JP2003/011102 

5 

m 2 « N frmwcom i <DmMMK&ftzMfe&&Atim&7Fi-nwma 



m 7 it, *&m<Dm i <DmMm\^i-f^>^^<>h^^^ i^—^b ^m^-rn 
m 9 it, i (DmMMfc&n %m^femfem%^irmwmo 

mints *^P^©l2<D^ffiMfc*3(t5^PI ; e=^ y y^¥t?rlt^-^ 

miztes ^mcoms^mMm^^i-f^^^^M^-^^^mvti 
suit *mw(Dm3<DMm®nz.&rt%'£fc • mm^m^^mm.^-^^ 

m i 5 its *mw<Dm 3 <Dmi&Mfc&rtzMm*mwfem&7F~rmwm 0 
mi 6 its *&w<Dm4:(Dmffimiz&tf%mf&&^-f'7vy?Bmo 
mi 7 it, *mw<Dm4<DmMmzm?%m&WBMm&mmm&^i-uwm 0 
mi sits &mw<D$5 5 (Dmifofflte&rt z>m&%7Fi-7 * vt. 
mi sit, ^^m<om q (Dmmm\^n ^m^L^-r^ ^ 



WO 2004/021097 




CT/JP2003/011102 



6 



m i (ommm) 



WO 2004/021097 




'CT7JP2003/011102 



Ku mmmmatittz) i-#s'ju fe»3aB«Ffcf3:^fMmp, swan 

£©^{UH£B8«Hu jBttlHlSf[nJj:*tb-CM**fP^©ffi-f--f ^/H3c^*^N f 

nb<D guts a ^n«g f c-r * fc> * © * xiest *c ^sb u x v > fc$§3& 

jSttIll»*fcr±31t5^Wi:«>BB««r*«)«o 



WO 2004/021097 




CT/JP2003/011102 



8 

(IS 2 <D^*£0iJ) 

#tm^a, a#a»«j**HBi#a^ **^a&w-w^a. «»«-w^a, aeh- 

gg s ^^^fjf N T= — ^-r-^ y ^^5: y ^iStt'fe if<^'fe :/ 't , "^ ^ ^^ l;: ^^' 




WO 2004/021097 CT/JP2003/011102 

9 

mi 3fi, r©^ai 2o#^;^^bfct>©T*fc6„ 2ii, -? 

7 #sk mz-mts ^n— ^ 3 >% swb* ifc«<z> 

CD^7 fc« *fcm«W-W«l! J: 9 tfM U * t J: (Flft^lw 



WO 2004/021097 "%PPCT/JP2003/011102 

10 

(fM<Z>H»l]) 

mi 7t± N ? y — zf^xxf^^^^^xu^^^^^^r^^^^ 7 ^^^^-^^ 
^mLtim*7F-f 0 ^<D£?Kvxm-wtstitc^mmmMm*&mmfr7 £ -? 



WO 2004/021097 CT/JP2003/011102 

11 

J; 5 ft 7*7 x h ©ais^'BriBi ft 5* 
(ff§ 5 

i^9^«. u^y*»» 

4BS b T 7 9 - ^* 9 J: « * » ^ • 5t * *M5 ^ «> * * 5 , ff 4 

T7 9 ******* 
5 £ 5 ft 7° 7 ^ b t ft S o 

ft, ^©^^b^ftoftitfe^fcate*^^?^** 8 ** 1 ^**^^ 

*#f* 1 7 b 17-7 ^M^£*U v M***#l» ^ 



WO 2004/021097 




CT/JP2003/011102 



12 

*»Hfc*v^tt. ^7 ^ h com® 5 ^ b*# b P * * = * V 

fc, Sfefc: J: 5«l»«*fc-f * SLote-fylsY ********* 9 ^ 



WO 2004/021097 ^fc>CT/JP2003/011102 

13 

ft Hit (D ffl 

St ff o x mmmm * % jMEWfifW^a t N 

2 . m#e i fB*©^ v bm^^iSffi^^e^* 5VNT ^ 

3 . MM i fast©:?'? ^ hiS©i08il^* 5 ^ T ^ 



WO 2004/021097 ^fc , CT/JP2003/011102 

14 

ft % flttttftft, mt**»*ft, *B#»>^> ^9^b»*. f»*(*9-^ 

6 . 1 15*0^7 ^ b^^M/B^S^**-* 3 ^"^ 

fsaWMMH-f -*"<-;Mi:<eatU «ft & fctt 3E-T 5 1 1 t> fc . 




WO 2004/021097 ^R»CT/JP2003/011102 

15 

fltiBAttMtt* «HB^9^b Jtff* 

i o . **« 9 mm<D-7? * hmm*>mmx9mmiz*^"c * 

ll. Ill** 1 IB*©:/? ^b«»©M!£»B«fc:*^'T\ 



WO 2004/021097 




'CT/JP2003/011102 



16 



WO 2004/021097 




CT/JP2003/011102 



•6 



I 



I 



/Z*TS/Jv 



7 
•8 
-9 



FIG. 1 




FIG. 2 



WO 2004/021097 




CT/JP2003/011102 




FIG. 3 



•CT/JP2003/011102 




FIG. 4 



WO 2004/021097 




• 



CT/JP2003/011102 



4/14 



HE-* u > 




ft* i 














i 





«*M t 



mm. 



FIG. 5 



WO 2004/021097 




CT/JP2003/011102 



e/14 



RIB 



1/Nfi 1/Nf2l/N f3 1/N f4 




12 3 4 



1\ /TK 



ti 



t2 



t3 



t4 



mm 




tl/t r i t3/t r 3 Wtr4 
t 2 /tr2 




2+t3 

ti+t 2 +t 3 +t4. 



FIG. 7 



WO 2004/021097 



# 



CT/JP2003/011102 



7/U 




wssm t 



FIG. 8 











* 














^ — 







FIG. 9 



WO 2004/021097 




• 



CT/JP2003/011102 



8/14 



T 



7 
8 
9 




i 



FIG. 10 



AEfHI¥fS: 




mm 







mm 





3<l 
I 

it 



FIG. 11 



WO 2004/021097 ^P^CT/JP2003/011102 

9/14 



3 

1 



12 



5 
1 



7- 
8- 
9- 



I 



13 



I 



FIG. 12 



r~ 



fHfll 
I 







mm 













ffHB 




UTfHil 








\ 













FIG. 13 



WO 2004/021097 



CT/JP2003/011102 




WO 2004/021097 



CT/JP2003/011102 







// 
// 






// 






mmm ]v^^ ( 

\ rjxh X/x =i*K 

vo ^^X*' sens* 














mm&m t 



FIG. 15 



14 



15 



I 



•7 
-8 
-9 



FIG. 16 



WO 2004/021097 



+ 



• 



CT/JP2003/011102 



13/14 







m&=E-* u yet 




2 

I 




4 

} 









14 

_L 



m 



-7 
■8 



16 



15 



FIG. 18 



WO 2004/021097 



14/14 



CT/JP2003/011102 



1 

1 



"J 




iSfc 



2 



6- 



5 



8- 



FIG. 19 



INTERNA!!* 



SEARCH REPORT 



Intern^^Pal application No. 

PCT/JP03/11102 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 G05B23/02 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 G05B23/00-23/02 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Koho 1996-2003 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 2000-259222 A (Hitachi, Ltd), 
22 September, 2000 (22.09.00), 
(Family: none) 

JP 9-160635 A (Mitsubishi Chemical Corp.), 
20 June, 1997 (20.06.97), 
(Family: none) 

JP 8-234832 A (Toshiba Corp.), 
13 September, 1996 (13.09.96), 
(Family: none) 



1-11 



1-11 



1-11 



[ [ Further documents are listed in the continuation of Box C. | j See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

date 

M L" document which may throw doubts on priority claim(s) or which h 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"CP document referring to an oral disclosure, use, exhibition or other 
means 

**P" document published prior to the international filing date but later 



T" later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X* document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
05 November, 2003 (05.11.03) 


Date of mailing of the international search report 

18 November, 2003 (18.11.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer ! 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 




PCT/J PO 3/1 110 2 



a. &w<Dm-tz#m<o4m m®i<&wf&m (ipo) 

Int. CI' G05B2 3/0 2 



Int. CI' GO 5B 2 3/0 0-2 3/0 2 



B*I^IIi^ia 1 92 6-1 99 6^ 

0*S^HI5ffiigf|g^:^ 1971-200 3*£ 

B#Hg®2iJB£r^3& 1 9 94-2003f 

B#g*J8£r£3£^&38 1996-200 3*p 



JP 2000-259222 A 0*5*^*1: 0 ZfcggftfsJr ) 
2000. 09. 22 (77^!)^U 

JP 9-160635 A (H^k^5$£?*±) 
1 9 9 7. 06. 20 (77^^iL) 

JP 8-234832 A <as*£?|fcj»n£) 
1 9 9 6. 0 9. 1 3 7 ^ V — fc U) 



l-ii 



i-ii 



l-ii 



roj qsfcisH*. mm*HznR.T&xm 



0 5. 11. 0 3 


lo.ll.U3 


B#S4#STJ? (I SA/J P) 
SHMS-g-l 0 0-89 1 5 
JtE^ttHE^BSHTS 4^=3 -!§• 


«ff## 03-3581-1101 P 


3H 


8 6 13 


$8ft 3 3 14 



i^PCT/ISA/2 10 (1 998^71) 



